(19) Japan Patent Office (JP) (11) Published [examined] utility model application 

(12) Published [examined] utility model [application] (Y2) Hei 2-3 1 1 3 1 

(51) Int.Cl. [l " e8 ' bl<:) Identification No. In-house sorting number (24) (44) Published: August 22 1990 

__B01 D46/Q.0 302. 6203.41) 

F 02 M 35/024 ' B 7312-3C" ~ " 

(Total: 3 pages) 

(54) Title of the device: air cleaner 

(21) Utility model application: Sho 59-13770 (35) Publication Sho 60-124623 

(22) Application filed: January 3 1, 1984 ([illegible, 42 or 43) August 22, 1985) 

(72) Creator of the device: Setsu [or Takashi] Sotozaki 4-9-42 Minamizawa, Higashi Kurume-shi, Tokyo 

(72) Creator of the device: Yoshitaka Morita 645-4 Kumagawa, Fussa-shi, Tokyo 

(72) Creator of the device: Mitsutoshi Suzuki 569-3 Shimo Akasaka, Kawagoe, Saitama 

(71) Applicant: Tsuchiya Seisakusho 4-6-3 Higashi Ikebukuro, Toshima-ku, Tokyo 
Examiner: Kazuk Adachi 

(56) Reference: Published [unexamined] utility model [application] Sho 51-105904 (JP, U); ) Published [examined] utility model 
[application] (JP, Y2) 



1 

(57) Scope of Claims for the Registration of Utility Model 

An air cleaner wherein a ring-shaped flange for an 
element guide provided at one end of a cylindrical 
honeycomb element is secured between the open end of a 
cylindrically shaped, air IN casing having an air intake 
opening at the blocking end and the open end of a 
cylindrically shaped, air OUT casing having an air outtake 
opening at the blocking end; multiple pieces of sheet springs, 
each of which forms a [Japanese hiragana character] "tsu" 
[o]-shaped letter in the axial direction, are positioned in the 
circumferential direction between a sheet ring for the element 
guide provided at the other end of the honeycomb element 
and a cylindrical area of the inner wall near the blocking end 
of the casing on the air IN or air OUT side facing opposite to 
said sheet ring; said sheet springs are fixed to either the 
above-mentioned sheet ring or inner wall; and the convex 
curved faces of said sheet springs elastically make contact 
with the above-mentioned sheet ring or inner wall. 



Detailed Description of the Device 

Fhis device concerns an air cleaner, and in particular the 
honeycomb element vibration resistant unit of said air cleaner. 

Figure 1 is a vertical cross section for explaining cleaner 
A, built into which is conventional honeycomb element E. 

In this example, honeycomb element E is built into 
cylindrical casing C on the air IN side, which has air intake 
opening B, and cylindrical casing F on the air OUT side, 
which has air outtake opening D. As shown in the figure, 
element guide G's flange K provided at one end of said 
honeycomb element E, i.e., on the air intake opening B side, 
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is covered by packing P,; fasteners R, which pass through 
brackets Q, and Q 2 fixed to air IN and OUT casings C and F 
are fastened; and packing press [components] M and N 
provided in the above-mentioned air IN and OUT casings C 
and F are pressed to secure the above-mentioned flange K in 
between. In order to make the diameter nearly identical to the 
inner diameter of air OUT casing F, the outer periphery of the 
other end of element guide L for honeycomb element E is 
wrapped around with tape, etc., for example, to form packing 
P 2 , creating a close contact with the inner side of air OUT 
casing F However, the precision of the true circularity of 
honeycomb element E is poor, and it is also difficult for 
packing P 2 to maintain a true circular shape. If packing P 2 is 
too thick, it is difficult to insert honeycomb element E into air 
OUT side casing F, so that a thin packing P 2 is inserted. 
Figure 2 is an enlargement of the circled area in Figure 1 . 
Element guide G consists of flat sheet ring H, sheet ring J, 
and flange K. As described above, if there is a gap between 
packing P 2 and the inner side of air OUT casing F, when air 
cleaner A vibrates due to the rotation of the engine, etc., 
honeycomb element E generates an amplitude with S — the 
attachment base of flange K. in element guide G — as the 
fulcrum, and this causes cracking in attachment base S, as 
shown in Figure 2. When dust absorbed through these cracks 
passes through or if the cracking becomes larger, honeycomb 
element E fluctuates from left to right inside the casing, 
which is a disadvantage. 

This device was pursued in order to resolve this 
disadvantage. It is constructed in such a way that, the sheet 
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springs, each of which forms the Japanese hiragana "tsu"- 
shaped character in the axial direction, are positioned in the 
circumferential direction between the element guide's sheet 
ring — the one not secured in between via the honeycomb 
element's casing — and the cylindrical area of the inner wall 
near the blocking end of the casing that faces said sheet ring; 
and said sheet springs are fixed to either the above-mentioned 
sheet ring or the cylindrical area of the inner wall; and the 
convex curved faces of the sheet springs are made to come 
into contact with the other [the sheet ring or inner wall area 
not fixed]. 

The operation [mechanism] is as follows. It is necessary 
for the cylindrical honeycomb element to be inserted into the 
cylindrical casing and fixed onto the axis. Since the convex 
curved face of the sheet spring, which forms a "tsu"-shaped 
letter in the axial direction, makes contact with the opposite 
cylindrical side surface, and furthermore multiple sheet 
springs are positioned over the circumference, the element is 
smoothly guided into the coaxial position of the casing. Also, 
any vibrations from the air cleaner while in operation is 
transferred to the element via the ring-shaped flange at one 
end, which is secured in between via the casing, but 
supported by sheet springs at the other end, where the 
amplitude becomes the largest, so that the vibrations are 
absorbed, which creates the least stressed state of support, so 
that no cracking will occur in the ring-shaped flange, etc., on 
the side secured in between. The following is an explanation 
of this device, referring to the drawings. Figure 3 is a vertical 
cross section of air cleaner 20 in which honeycomb element 
1 0 — wherein the letter "tsu"-shaped sheet springs 23 are 
fixed to sheet ring 17 of element guide 15 — is built into air 
IN and OUT casings 2 and 4 that have air intake and outtake 
openings 1 and 3. As also shown in Figure 4, which is a 
partial oblique view, this honeycomb element 10 is a cylinder 
shape formed in such a way that flat-sheet filter material 6 
and waved-sheet filter material 7 are laminated over core 5 
and wrapped in layers, with their ends secured, and open end 
8 and closed end 9 are alternatively formed in the flow path. 
As with the conventional product, element guide 1 1 
consisting of flat sheet ring 12, sheet ring 13, and flange 14 is 
fixed to one end of this cylindrical honeycomb element, and 
element guide 15 consisting of flat sheet ring 16 and sheet 
ring 17 is fixed to the other end. One end of each of multiple - 
letter "tsu"-shaped sheet springs 23, the convex curved face 
of which elastically contacts the inner wall of the casing, is 
fixed by spot welding, for instance, to this sheet ring 17 so 
that each of these is positioned in the axial direction of 
honeycomb element 10. Figure 5 is a V-V cross section of 
Figure 4. As shown in the figure, flat sheet ring 16 (same for 
12) is small in width, and shorter than the height of waved 



Filter material 7, and it is designed not to block the flow in the 
flow path of open and closed ends 8 and 9 of the outermost 
circumference of honeycomb element 10. Flange 14 of 
element guide 1 1 of honeycomb element 10, which has the 
above design, is covered by packing 1 9, and the one to which 
above-mentioned sheet spring 23 is fixed is inserted into air 
OUT casing 4; and then air IN casing 2 is inserted into 
element guide 1 1 so that brackets 21 ' provided for air IN 
casing 2 and brackets 21' for air OUT casing 4 face each 
other. Then, fastener 22, such as a hanger bolt, which passes 
through brackets 21 and 21' is fastened, and the above- 
mentioned flange 14 is secured in between packing press 
material 1 8 and 18' formed [on] air IN and air OUT casings 2 
and 4. 

Figure 6 is an enlargement of the essential area when letter 
"tsu"-shaped sheet springs 23 are fixed via spot welding to 
the cylindrical area of inner wall 27 of casing 4, toward 
which faces sheet ring 17 of element guide 15, [unintelligible 
and unclear reference] when suspended, upon honeycomb 
element 10 being inserted into air OUT casing 4. 

As shown in Figures 4-6, each "tsu"-shaped sheet spring 
23 is formed by a sheet spring of a proper width and 
thickness (proper elasticity coefficient) into the shape of the 
letter "tsu," and the shorter side [of the letter] becomes fixed 
part 24 and the longer side consists of elastic part 25 and tip 
26, which curves inward. 

Next is an explanation of the effect when the above- 
mentioned letter "tsu"-shaped sheet spring 23 is fixed. The 
dust collection and cleaning effect of honeycomb element 10 
of air cleaner 20 is the same as a conventional one. Air 
containing dust flows in the direction indicated by the arrow 
in Figure 3, and the dust is collected via the filter material of 
honeycomb element 1 0. 

When honeycomb element 10 is inserted into air OUT 
casing 4, tip 26 of letter "tsu"-shaped sheet spring is curving 
more inward than elastic part 25, so that insertion is not 
hindered, and the insertion can be done smoothly, with elastic 
part 25 properly displacing when necessary. 

Once above-mentioned element 10 is inserted and 
installed in air cleaner 20, the vibrations of air cleaner 20, in 
particular of honeycomb element 10, when the engine is 
rotating and running, are absorbed by honeycomb element 1 0 
or air flow IN and OUT casings 2 and 4 via elastic part 25 
and fixed part 24 of the letter "tsu"-shaped sheet spring 23, 
and no destructive stress is generated at flange 17 of element 
guide 1 1, which is the support point for the amplitude. 

As described above, in this device, multiple pieces of 
letter "tsu"-shaped sheet springs are positioned between the 
element guide's sheet ring provided at the element tip, which 
has a large amplitude due to vibrations, and the cylindrical 
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area bfthe inner wall in such a way that the sheet springs are 
fixed to one of these and their convex curved faces contact 
the other [of these]. With this design, with support at both 
ends of the element, vibrations can be absorbed without stress, 
providing an air cleaner with excellent vibration resistance. In 
addition, when installing the cylindrical honeycomb element, 
the element can be fixed smoothly and automatically at the 
coaxial position, guided by the sheet springs, providing an air 
cleaner which is easy to handle. 

Brief explanation of drawings 

Figure 1 is a vertical cross section which explains a 
conventional product. Figure 2 is an enlargement of the 
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circled area in Figure I . Figure 3 is a vertical cross section of 
this air cleaner device. Figure 4 is an oblique view of its 
essential area. Figure 5 is a V-V vertical cross section of 
Figure 4. Figure 6 is an enlargement of one part of another 
[device] example. 

2. ..air IN casing; 4. ..air OUT casing; 10... honeycomb 
element; II, 15... element guide; 13, 17... sheet ring; 
14. .flange; 20... air cleaner; 23 ...sheet spring; 27. ..inner 
wall. 



Figure 1 
[see original] 



Figure 2 
[see original] 



Figure 3 
[see original] 



Figure 4 
[see original] 



Figure 5 
[see original] 



Figure 6 
[see original] 
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